From St. Thomas's Hospital and Westminster Children's Hospital, London Clayden, G. S., and Lawson,J. O. N. (1976) . Archives ofDisease in Childhood, 51, 918. Investigation and management of long-standing chronic constipation in childhood. The anorectal physiology of 106 children with long-standing chronic constipation, who had failed to respond to a trial of medical treatment, was assessed. 10 (9%) were shown to have ultrashort-segment Hirschsprung's disease, later confirmed on histology. The remainder showed evidence of hypertrophy of the internal sphincter on anorectal manometry and had a vigorous anal dilatation (to accept 4 fingers) under general anaesthesia. After this, 38% were able to be weaned off all medication and most of the remainder improved. Further anal dilatation and internal sphincterotomy allowed a further 10 children to stop laxatives, bringing the total to 48%.
Chronic constipation, especially when associated with faecal impaction and soiling, is a common and distressing condition in childhood, affecting not only the child but also his family. The general concern and distress is imparted to the doctor who is usually attempting management without a precise diagnosis. There is a basic lack of agreement even in nomenclature, and advice from paediatrician, psychiatrist, or surgeons varies. Some advise an active approach with repeated enemata and laxatives, others even advise ignoring the problem.
Though spontaneous resolution occurs, the more common evolution is that soiling gradually undermines the child's and the family's well being, especially when it becomes obvious to his associates at school. Should the symptoms be caused by Hirschsprung's disease there is a real risk of the serious consequences of enterocolitis.
We have concentrated on the child who presents with chronic constipation (difficulty or delay in defecation) with or without soiling (inadvertent passage of loose faeces into clothing) who have failed to respond to medical treatment, including in most cases psychiatric attention. To achieve a better understanding of the pathophysiology, anorectal manometry was used, which is a safe and relatively noninvasive technique.
The system, developed between 1965 , Received 8 March 1976 was originally designed to investigate the squeeze pressure changes in the anal canal and rectum of normal children and those suffering from Hirschsprung's disease (Lawson and Nixon, 1967; Lawson, 1974) . In the original series (Lawson and Nixon, 1967; Lawson, 1974) (1935) and later by Gaston (1948) , Schuster et al. (1965) , and Schnaufer et al. (1967) , was developed to give a simultaneous record of a squeeze pressure profile of the anal canal and rectum.
Probes, made of turned brass and stainless steel tubes, consist of four rubber covered chambers (O * 5 x 0 -4 cm and 1OxO5 cm). These record at 05 cm or lOcm intervals through the anal canal and into the lower rectum. The smaller probe, designed for the newborn and infant, the larger for older children, accords with Schapiro's (1948) account of anal and rectal size in childhood. A latex balloon set on a rigid spindle is fixed with a flexible tube to one end of the probe and lies in the rectum 5 cm or 7 cm from the anal verge. It is used to record rectal pressure and also to distend the rectum. The chambers and rectal balloon are connected to transducers by stainless steel and nylon tubes and via amplifiers to the UV recorder (SE oscillograph 3006). In addition an electromyogram from the perineum and a pneumograph are recorded. The impulses are also recorded on a data magnetic tape for subsequent wave analysis on a digital computer (Varian 620/L-100).
The system, originally air-filled, was converted to a water-filled one when the apparatus was redesigned in 1970, though the basic principles remain unaltered. The pressures at rest and the changes in pressure in the anal canal with rectal distension, with perianal skin stimulation, and with movement of the probe in the anal canal are recorded. In addition, the subjective sensation with rectal distension is noted where possible.
Physiological findings. In the cases of chronic constipation reported here, of the 10 traces which showed the characteristics of Hirschsprung's disease, diagnosis was confirmed in 8 by mucosal biopsy. In the other 2, though the mucosal biopsy contained ganglion cells, a subsequent specimen obtained at extended sphincterotomy showed no ganglion cells in the muscle plexus for 4 to 5 cm from the anal verge (a finding confirmed in a personal communication from H. Beardmore, Montreal). Ten other traces were considered suspicious of ultrashort-segment Hirschsprung's disease, but in these biopsy failed to show absence of ganglion cells or abnormal nerve bundles.
Physiological findings in the other 79 cases were abnormal, but were not characteristic of Hirschsprung's disease. The trace taken from the internal sphincter zone showed prominent amplitude rhythmical activity, superimposed on the slow fluctuations, as seen in Hirschsprung's disease, but a fall in pressure accompanied spontaneous, and often hypertrophic, rectal waves. Similarly, there was a fall in pressure in the internal sphincter zone, corresponding to a stimulated rectal wave, with rectal distension. This response was delayed until larger volumes had been introduced into the rectal balloon. Also the critical volume (with the sensation of urgent desire to defecate) was markedly increased, so that complete inhibition was not reached until 200-300 ml were introduced into the distensible rectal balloon (normal, 150 ml after infancy). The delay in inhibitory response and failure to reach the critical volumes appeared to be a result of the megarectum. The hypertrophic rectal waves suggest rectal hypertrophy rather than 'inertia'.
In most of these cases, though the inhibition appeared to be as profound as the normal in upper chambers, they had a less complete fall in the first cm. There was also a more abrupt and exaggerated return of pressure after the introduction of the initial volumes of air into the rectal balloon.
Four of the 79 cases on anal dilatation were shown to have a minor degree of anal stenosis, with a string stricture at the mucocutaneous junction. This string stricture, approximately 1 cm from the anal verge, accepted only 2 fingers of the operator's hand during anal dilatation. Those in this group who did not show a Hirschsprung-like trace but whose symptoms went back to the neonatal period or infancy could be termed 'congenital constipation' or 'anal achalasia', depending on the age of onset of symptoms ('anal achalasia' is used to indicate the obstructive nature of the internal sphincter).
Results Using the investigation schedule described, 106 patients who presented with chronic constipation fell into the following groups: 10 newly discovered ultrashort-segment Hirschsprung's disease; 85 'anal achalasia' (congenital constipation); 4 minor anal strictures; 4 idiopathic myenteric plexus dysfunction; 1 scimitar sacrum; 1 sacral agenesis; 1 coeliac disease.
Clinical features in anal achalasia and ultrashort-segment Hirschsprung's disease. Age of onset of symptoms of constipation is shown in Fig. 2 Results of treatment of anal achalasia. 11 patients improved after medical management but those not responding to conservative treatment were given the following treatment (see Fig. 3 Extended upper partial internal sphincterotomy. The cases with proven ultrashort-segment Hirschsprung's disease responded to an upper partial anal sphincterotomy, though some required more prolonged treatment for their megarectum. Of those not responding to, or relapsing, after repeated anal dilatation, 11 of the chronic constipation (nonHirschsprung) group were treated by sphincterotomy. 3 of these are off all purgatives, 6 were definitely improved, and 2 were unchanged.
Of those cases with chronic constipation not due to Hirschsprung's disease, 31 (48%) were off all laxatives, 7 (11%) were maintained on low doses, 13 (20%) were improved, 3 (5%) were unchanged, 10 (16%) were still in course of treatment.
The behaviour problems in the majority of the children with demonstrable psychiatric factors settled with the treatment of their chronic constipation, many dramatically. For those whose psychiatric problems were more persistent, the help of a child psychiatrist and social worker was sought.
Discussion
It is clear that, when assessing a child with longstanding constipation, an organic cause for the constipation must be excluded. In this series 4 children had minor degrees of anal stenosis, 2 had sacral anomalies with neurogenic rectum and a minor degree of anal stricture. It is of interest that in our larger series of cases 2 children presented in one year with untreated covered anus at 4 and 11 years of age (Lawson, 1975) . In all 6 of these cases the anus took the index finger and, in an objecting child, probably accounted for the failure of the anomaly to be previously recognized. Func-tional obstruction is more easily missed. In this series there were 10 cases of proven Hirschsprung's disease and a further 10 with traces physiologically indistinguishable from Hirschsprung's disease.
The physiological findings in the usual-length Hirschsprung's disease are now well established. The findings reported in 1967 Nixon), 1970, and 1974 (Lawson) have been confirmed by other authors. Rhythmical activity, seen in the internal sphincter zone of the anal canal at rest showed a marked increase in amplitude and enhancement of the slow underlying fluctuation of this amplitude. In the ultrashort-segment Hirschsprung's disease spontaneous contraction waves were seen in the rectum, usually showing marked increase in amplitude; but, unlike the normal trace, were not accompanied by a corresponding fall in the internal sphincter pressure.
In the normal child rectal distension with small volumes is followed by a stimulated rectal wave, the pressure then returning to the resting level after the initial volumes. As the distending volume is increased, at a certain level ('critical volume') the rectal trace shows a persistent rise in pressure with superimposed, repeated, simple waves, continuing until evacuation occurs. In the usuallength Hirschsprung's disease, where the balloon lies in the segment, there is a rapid fall in pressure after distension, there being no stimulated wave. Distension is also often associated with pain. In short and ultrashort-segment disease the balloon lies above the segment. Simple stimulated waves are observed, but usually of increased amplitude, the rectum showing a markedly increased capacity.
In the internal sphincter zone of the normal child a simple stimulated rectal wave is accompanied by a fall in pressure (the trace showing an inverted wave form). After the initial volumes the pressure returns to resting level (Lawson, 1970) . In the first, a milder form of the disease, there is no rise in the baseline pressure in the intemal sphincter zone, but prominent rhythmical activity continues unabated. In the second, the rectal distension is accompanied by a baseline rise and enhanced rhythmical activity. This type of response occurs in approximately 1 in 5 of the 'usual length' segment cases, but is found in the majority of 'ultrashort' (4-5 cm) segment cases.
In 79 children the physiological traces suggested a functional obstructive element. The rectal traces, apart from showing a degree of megarectum, showed hypertrophy rather than inert rectal waves. Prominent rhythmical waves in the intemal spincter traces were very similar to those seen in Hirschsprung's disease. The inhibitory response to a stimulated rectal wave was present but diminished or absent in the first cm. Traces from the 4 cases with minor degrees of anal stricture were very similar, a string stricture being found at subsequent anal dilatation, 1 cm from the anal verge.
These findings suggest that the fault, in those with no stricture, may be in the first cm. Anatomically, physiologically, and probably developmentally there appear to be two parts of the internal anal sphincter (Lawson, 1970) . The lower J of the anal canal lies within the lower part of the spincter (Lawson, 1974 
